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One  of  tho  primary  tasks  la  sugar-beet  production  is  to  atxxly  the 
natural  resources  for  the  purpose  of  introducing  sugar-beet  growing  in 
new  areas  and  to  increase  the  yield  and  sugar  content  of  the  beets.  This 
especially  concerns  Siberia  where  sugar  beet  production  is  just  beginning 
in  many  areas,  and  in  other  areas  sugar  beets  hare  been  cultivated  for  a 
relatively  long  time  (Altai),  but  not  all  sugar-beet  growers  have  secured 
rich  and  stable  yields.  Due  to  these  facts,  a  consideration  of  clismtie 
conditions  in  organising  sugar-beet  production  in  Siberia  presents  one 
of  the  most  important  links  in  economic  coning  of  this  crop  as  a  Whole. 

Principally,  agroelimatio  coning  can  be  reduced  to  establishing 
the  presence  of  climatic  conditions  determining  a  certain  level  of  yield, 
then  to  napping  these  conditions  and  to  outlining  on  this  basis  agro- 
climatio  areas  for  sugar-beet  production.  One  of  the  most  difficult 
problems  involved  is  the  elaboration  of  quantitative  agroelimatio  indexes 
for  sugar  beet. 

Investigations  in  this  field  (1,  2,  h,  6,  7,  8,  9,  10,  11,  and  12) 
Indicate  the  necessity  of  further  detailed  elaboration  of  quantitative 
indexes  describing  the  interrelations  between  the  plant  organism  of  the 
sugar  beet  and  the  climate.  Some  sources  present  established  indexes  of 
a  highly  tentative  nature  (2).  In  other  sources,  the  dependence  of  the 
yield  and  sugar  content  of  beets  on  clliaatie  conditions  cones  to  the 
elucidation  of  separate  data  on  the  process  of  root  growing  and  sugar 
accumulation  for  a  particular  time  and  locality  [1,  6,  7,  10,  and  others]. 
The  usage  of  quantitative  Indexes  established  In  the  eourse  of  some  agro- 
meteorologleal  investigations  [It  and  9l  la  difficult  due  to  the  absenee 
of  neoessary  agrometeorologioal  data  for  new  areas  of  eugar-beet  growing. 
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rigor*  1.  Dependence  of  root  yield  (loft)  [graph  peg*  2]  and 
■agar  production  (right)  [graph  pag*  3]  on  th*  eon  of  taa- 
peoraturee  and  oo*fflel*ot  of  aelateaing. 


Kill 

1  -  Th*  sub  of  aetlT*  t— pwator—  during  th*  r*g*tatiT*  period 

2  -  Centner/hectare 

3  -  Coefficient  of  »oi*t*ning 


Translator1 •  note:  Apparently  there  la  an  error  In  th*  original. 
Data  on  th*  root  yield  are  evidently  on  page  3,  data  on  th* 
eogar  production  -  on  pag*  2.  Conpar*  Table  1. 
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V«  •l*bor« tad  quantitative  indexes  in  the  first  approximation  hr 
establishing  a  relationship  between  elimatio  factors  and  the  sugar-beet 
yield,  the  sugar  content  of  the  beets,  and  tbs  sugar  yield. 

Taking  into  account  the  simplicity  of  determining  the  sun  of  active 
temperatures  and  the  availability  of  data  for  computations,  we  tried  to 
«•  them  for  both  characterising  the  heat  requirements  of  the  sugar  beet 
and  evaluating  the  thermic  resources  of  the  territory.  As  the  principal 
index  describing  moisture  conditions,  the  coefficient  of  moistening  sms 
taken t 


o.a^.+Sr, 


0.6  is  effect!- 
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2,,  is  ths  sswni  of  preoipltation  during  tbs  nonvegetstive 
period  (fron  ths  lsst  year's  harvesting  till  ths  nsoet 
year's  saving)) 

2,,  is  ths  Mount  of  precipitation  during  ths  vegetative  period) 

Xt*;tO  is  ths  sum  of  tewperatures  during  ths  vegetative  period 

divided  by  10  (conditionally  it  presents  a  possible  value 
of  evaporation) . 

The  coefficient  of  Moistening  was  calculated  aooordlng  to 
Selvanlnov' s  Method  but  with  taking  into  aooount  the  winter  precipita¬ 
tion. 


Relationships  established  between  the  Indexes  describing  heat  and 
■ola tore  conditions  and  the  sugar-beet  productivity  (Figure  1)  were  used 
as  a  basis  for  soning.  Oraphs  were  constructed  on  the  basis  of  data  on 
yearly  sugar-beet  yields  and  on  sugar  production  taken  fron  reports  of 
sixty  crop-testing  stations  attached  to  the  State  Comission  on  Strain 
Testing  of  Crops,  for  the  period  of  1&5-1961.  In  the  process  of  data 
analysis,  the  years  were  excluded  when  the  snow  retention  was  applied  or 
other  nonellaatle  factors  had  an  influence  on  yields.  A  possibility  of  ' 
the  influsnoe  of  dlff ereooes  is  soil  on  the  beet  yield  was  axeluded  by 
using  data  secured  only  fTon  crop- testing  stations  located  within  the 
cheznosea  sons. 

In  addition  to  establishing  basic  relationships  between  ellastlo 
factors  and  sugar-beet  yielding  capeolty  and  productivity,  we  also 
analysed  the  influence  of  clinate  on  the  sugar  content  of  the  beets.  Ve 
found  that  sufficient  aolsture  and  illumination  facilitate  the  sugar 
ac emulation.  Ve  tried  to  establish  a  quantitative  relation  between  the 
sugar  oontsnt  and  these  factors.  As  the  index  of  illuuination,  we  took 
a  nuaber  of  days  with  elear  sky  (taking  into  account  low  clouds)  during 
the  period  of  sugar  aoeuanlation  beginning  with  the  sonant  of  root  forna- 
tlon  until  harvesting.  The  coefficient  of  Moistening  reflects  the  mixture 
conditions  throughout  the  vegetative  period.  Ve  assuasd  that  the  formation 
of  the  assimilative  apparatus,  whioh  is  an  important  factor  in  sugar 
aoeuanlation,  depends  on  Moisture  conditions  in  the  initial  period  of 
vegetation,  while  the  prooses  of  sugar  aecunnlatioa  depends  on  Moisture 
conditions  in  the  period  of  this  aoeuanlation. 
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Table  1.  types  of  Cllnates  and  Their  Characteristics  with  Respect 
to  the  Sugar  Beet  Cultivation 


To  facilitate  the  usage  of  established  relationships  in  agrocllnetle 
setting.  Table  1  presents  an  interpretation  of  quantitative  indexes  by 
introducing  a  classification  of  climates  with  reference  to  sugar-beet 
growing.  The  listed  types  of  climates  were  outlined  on  the  basis  of  rela¬ 
tionships  established  fro*  materials  secured  in  the  steppe  and  forest 
territories  of  the  USSR,  it  is  natural  that  sons  types  of  climates,  par¬ 
ticularly  hot  and  moderately  hot  climates,  do  not  occur  In  Siberia. 

Thermal  resources  of  the  territory  were  evaluated  on  the  basis  of 
the  nap  presenting  sums  of  active  temperatures  in  the  period  from  the  date 
of  the  spring  transition  of  the  air  temperature  over  7®  [2]  to  the  date 
of  the  fall  transition  below  5°.  Tor  the  construction  of  this  map,  average 
sums  of  temperatures,  secured  from  many  years  of  observation,  were  taken 
from  graphs  showing  the  annual  march  of  air  temperature.  Data  of  200  hydro¬ 
meteorological  stations  of  Western  Siberia  were  used.  Then,  on  the  basis 
of  regularities  in  fluctuations  of  the  suns  of  temperatures  In  individual 
years  established  by  F.  F.  Devitsya  [l],  the  sum  of  temperatures  with  80£ 
expectancy  was  computed,  l.e.,  it  was  expected  that  this  sum  of  temperature 
will  occur  in  8  out  of  10  years.  The  letter  temperature  was  mapped.  On 
the  basis  of  this  map  showing  thermal  resources  of  tbs  territory  and  on  th# 
basis  of  data  on  the  heat  requirements  of  the  sugar  beet  (Table  1),  semes 
of  thermal  conditions  with  reference  to  the  sugar  beet  were  outlined.  The 
following  thermal  senes  ware  distinguished  within  the  territory  of  Western 
Slberlat  cool  (with  the  sum  of  temperatures  lees  than  1600P),  moderately 
cool  (the  sum  of  temperatures  ranges  from  1600  to  2000°),  moderately  warm' 
(the  sum  of  temperatures  ranges  from  2000  to  21*00^)  and  wax*  (the  sun  of 
temperatures  larger  than  21*00°). 

The  soiling  of  the  sugar  beet  on  the  basis  of  thermal  conditions 
gave  an  opportunity  (1)  to  establish  the  northern  boundary  of  commercial 
sugar-beet  growing,  and  (2)  to  draw  the  conclusion  that  within  the  greatest 
part  of  the  territory  of  Western  Siberia,  thermic  conditions  are  rather 
favorable  for  obtaining  good  and  fair  sugar-beet  yields. 

We  found  that  the  sum  of  active  temperatures  lower  then  1600°,  under 
any  moisture  conditions ,  present  a  limit  below  which  sugar-beet  yields 
become  poor  and  the  cultivation  of  this  crop  becomes  unprofitable.  Bence, 
the  1600P  lsoline  of  the  sum  of  temperatures  passing  through  the  localities 
Zlatoust,  Earpinsk,  Ivdel,  Vasias,  Staritsa,  Kargasok  and  Birilyussy 
presents  (on  the  basis  of  thermal  conditions)  the  northern  boundary  of 
conmerciai  sugar-beet  growing  in  Western  Siberia.  East  of  this  territory, 
this  boundary  pessss  over  Anshero-Budshensk  and  Tayga,  then  skirts  along 
the  Kusnetsk  depression  and  Salair  ridge  from  all  sides;  in  Mountainous 
Altai  it  passes  somewhat  to  the  south  of  Onguday.  In  the  cool  *  is,  the 
sugar  beet  ean  be  cultivated  everywhere  as  e  forage  crop  especially  in  the 
south.  In  areas  lying  south  of  the  1600°-  lsoline,  under  conditions  of 
sufficient  moisture,  it  would  be  possible  to  obtain  yearly  on  ehamosem 
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•oil*  yield*  ranging  from  200  to  hOO  centners  per  hectare,  if  techniques 
of  the  earn  level  as  at  strain-testing  stations  were  used,  is  the  tech¬ 
nique  iaproves,  tbs  sugar-beet  yields  would  naturally  Increase.  However, 

In  areas  with  favorable  elinste,  yields  will  be  higher  and  lower  expendi¬ 
tures  of  labor  and  foods  will  be  involved. 

There  is  no  doubt  that  insufficient  or  excessive  moisture  lowers 
considerably  the  value  of  the  thermic  resources  of  a  territory,  lie  used 
the  coefficient  of  nolstening  as  the  principal  index  of  ooisture  condi¬ 
tions.  It  was  computed  on  the  basis  of  materials  obtained  from  255 
meteorological  stations.  Then,  taking  into  account  the  ooisture  require¬ 
ments  of  the  sugaf  beet  and  the  coefficient  of  moistening,  the  following 
areas  with  different  degrees  of  moisture  were  distinguished  within  the 
territory  of  Western  Siberia i  dry  (I  ^  0.6),  Bw&arid  (JC  ranging  from 
0.6  to  1.0),  moderately  dry  (K  ranging  from  1.0  to  l.I»),  insufficiently 
moist  (I  ranging  from  l.lt  to  1.8),  and  moist  (K  >-1.8).  These  areas  were 
obtained  on  the  basla  of  moistening  coefficient  of  BCf  expectancy, 
similarly  aa  far  the  thendo  conditions. 

The  soning  of  •  territory  bssed  on  its  moisture  oonditlons,  with 
reference  to  a  certain  crop,  is  of  great  importance  from  the  viewpoint 
of  differentiating  the  agricultural  techniques  for  ensuring  moisture  for 
this  crop.  This  sorting  helps  to  seperate  areas  where  irrigation  is  neces¬ 
sary,  as  well  as  areas  where  yields  can  be  considerably  increased  by  addi¬ 
tional  moistening  through  snow  retention  and  other  methods.  The  amount 
of  additional  moisture  needed  for  sugar-beet  crops  in  certain  agree limatlo 
areas  can  be  tentatively  computed  from  the  formula  of  the  coefficient  of 
moistening. 

A  general  evaluation  of  climatic  conditions  in  Siberia  favorable 
for  sugar-beet  growing  can  be  done  by  means  of  the  oowplex  agroclimatic 
soning  with  reference  to  this  crop.  This  soning  includes  the  evaluation 
of  heat  and  moisture  conditions  and  takes  into  account  other  factors,  such 
as  the  influence  of  frosts,  a  duration  of  illumination,  and  others.- 

Figure  2  shows  the  agroclixmtlo  soning  of  the  sugar  beet  in  Western 
Siberia.  On  the  basis  of  host  and  moisture  conditions,  13  sgroolinatlo 
areas  were  distinguished  here,  each  having  s  certain  type  of  oil  ate  with 
refarenoe  to  this  crop. 

Table  2  presents  data  on  the  expoetsney  during  tbs  vegetative  period 
of  certain  thermic  and  moisture  conditions  determining  values  of  sugar- 
beet  yields  in  each  agroollmatio  tones.  These  data  give  an  opportunity  to 
use  as  a  o  lima  tic  boundary  the  moisture  and  thends  conditions  most  favor¬ 
able  for  commercial  sugar-bast  growing. 


Figure  2.  Agrocllaatlc  waning  of  the  sugar  beet  in  Western 
Siberia  (geographic  baa la  -  a  copy  from  the  nap  of  Western 
Siberia  in  Atlas  air*  (the  World  Atlas),  on  a  scale 
1  *  5,ooo,d00J. 


SEX  to  ?igur*  2 


-  Ieolinee  of  sums  of  tswpsrature  ■■  - . —  ■ 

-  Coefficient  of  moistening  ------ 

•  Boundary  of  tho  sone  with  12$  froat-free  days  mm 

*  Agrocllaatle  tones  thermal  and  Moisture  conditions 

with  80f  expectancy  i 


Cool,  insufficiently  aoist 


Moderately 
cool,  aoist 

Cool, 

aoist 

Moderately  cool,  in¬ 
sufficient  moistening 


Moderately  cool, 
moderately  dry 

Moderately  wan, 
aoist 


Moderately  wan,  in¬ 
sufficient  aoistening 

Moderately  wan, 
moderately  dry 

Moderately  wan, 
sesdsrld 

Moderately  wan, 
dry 

Van,  asal arid 

Van,  dry 


>» 

-  Sverdlovsk 

-  Chelyabinsk 

-  Kustanay 

•  Tyumen 

-  Kurgan 

-  Tobol 

-  Irtysh 

-  Petropavlovsk 

-  Kokchetav 

-  Tselinograd 

-  Karaganda 

-  Pavlodar 

-  Tomsk 

-  Kemerovo 

-  Novosibirsk 

-  Ob 

•  Barnaul 

-  Sealpalatlnsk 

•  Omsk 
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Table  2.  Expectancy  During  the  Vegetative  Period  of  Different  Complexes 
of  Beat  and  Moisture  Determining  Certain  Root  Yields 
in  Individual  Agroclimatic  Zones 

I  Sum  of  temperatures  and  coefficient  of  moistening  higher  i 


\ 


01  ^  0£  -  $1  S9  “  0T  I  58  *  U  $6  001 


Table  2  (Continuation) 
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Figure  3.  Schematic  nap  shoving  the  soll-cllnatic  conditions  of  V< 
Siberia  with  reference  to  sugar-beet  productivity. 
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XB  to  figure  3 


/-w—  Isollnes  shoeing  equal  values  of  clinetio  conditions 
Soils  on  plains 

umi'podsoiio  and  soddy-podEolic  soils 

0pa3r  forost  soils  under  broad-leaved  and  eeall-leaved  forosts 
’ ,  Isaebod  and  podaolitod  cheraosens  in  tbs  forost  stopps 
‘  Choraossns  in  the  stopps  sons 


Chestnut  soils  in  dry  stsppos 

'  Vim  Srcma  ■oH*  savideaerts 

Poat-boggy  soils  i  a)  in  conpact _ 

-  b)  in  spots  aaong  other  soils 

Meadov  chernossale  soils 
^ ,  Soddy-alluvial  Meadow  soils 

w  Solonots  (block  alkali)  soils i  a)  in  1 

b)  in  a; 

Solods  (dsgradod  solonots) 

Mountain  soils 

-  _  »  ^ 

Mountain- tundra  soils 

ftttfrffl  Mountain-meadow  soils 

Mountain-forest  soils 
•Mountain-forest  podsolic  soils 

[Xountaln-forost  (chernozem,  chestnut,  and  seroses)  soils 


other 
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Inscriptions  on  eapt 


Sverdlovsk 

8  -  Irtysh 

IS 

Chelyabinsk 

9  -  Ishln 

16 

Tyumen 

10  -  Petropavlovsk 

17 

Kurgan 

11  -  Kokohetav 

18 

Kustanay 

12  -  Onsk 

19 

Khanty-Mansiysk 

13  -  Teellngrad 

20 

Ob 

lit  -  Karaganda 

21 

22 

lit  - 


A  short  frost-free  period  is  the  prinolpel  factor  Uniting  the  use 
of  heat  and  eaisture  resources  in  Siberia.  A  reduction  of  the  vegetative 
period  is  the  Most  dangerous  in  northernmost  areas  of  sugar-beet  growing, 
where  on  a  background  of  rather  low  suns  of  temperatures,  the  spring  frosts 
occur  late  and  the  fall  frosts  arrive  early.  On  the  nap  showing  the  ag ro- 
c lima tic  senes,  a  sons  of  northern  and  mountainous  areas  is  distinguished 
where,  due  to  frosts,  sugar-beet  yields  are  too  low  to  substantiate 
commercial  production.  A  minimum  duration  of  the  vegetative  period  equal¬ 
ing  12$  days  may  serve  as  the  boundary  of  this  sons.  North  of  this  boundary, 
tinder  conditions  of  a  generally  low  thermal  level,  it  is  Impossible  to 
obtain  sugar-beet  yields  high  enough  to  be  used  commercially. 

The  influence  of  other  climatic  factors  is  not  taken  into  account 
for  the  sonlng,  partly  because  this  influence  on  the  yield  is  insignificant 
(such  as  the  interrelation  between  the  day  and  night  lengths),  or  because 
the  values  of  these  factors  do  not  exceed  the  necessary  limits  (the  minimum 
mean  temperature  of  the  warmest  month).  Also  high  temperatures  should  not 
be  taken  into  account  because  in  Siberia,  under  conditions  of  sufficient 
moisture,  no  temperatures  high  enough  to  be  harmful  for  sugar-beet  roots 
are  observed. 

Illumination  in  the  period  of  sugar  accumulation  is  an  important 
factor  for  this  accumulation  and  should  be  taken  into  account  in  the  process 
of  toning.  Vs  established  that  the  sugar  content  in  roots  exceeds  2QK  when 
there  mere  from  ItO  to  100  dear  days  in  the  period  of  sugar  accumulation, 
and  when  the  coefficient  of  moistening  ranged  from  1.0  to  2.0.  However, 
due  to  the  fact  that  in  Siberia  the  number  of  clear  days  is  well  correlated 
with  the  sum  of  temperatures  used  for  the  evaluation  of  the  thermic  re¬ 
sources  of  the  territory,  the  factor  of  illumination  is  used  indirectly 
which  simplifies  the  nap  showing  the  agroclimatio  tones. 

From  the  standpoint  of  climatic  conditions  in  Siberia,  the  most 
favorable  tones  for  sugar-beet  growing  arei  the  moderately  warn  and  noist 
'  (VH),  moderately  warn  and  insufficiently  moist  (Till),  and  moderately 
warn  and  moderately  dry  (ZX)  tones.  Here  good  yields  are  possible  in  most 
years  and  costs  would  be  much  lower  than  those  in  other  areas. 

Satisfactory  moisture  conditions  permitting  yields  of  200  to  300 
centners  per  hectare  (on  chernotem  soils)  are  found  in  the  noderately  cool, 
moist  (III)  and  moderately  oool,  insufficiently  noist  (IF)  areas.  Very 
high  yields  can  be  obtained  in  noderately  warn  and  warn  areas  but  a  certain 
complex  of  cultivation  methods  should  be  elaborated  to  improve  moisture 
conditions  in  soil. 

A  relative  agricultural  evaluation  of  the  climstlo  conditions  of 
the  territory  oan  be  expressed  also  in  relative  values  showing  the  changes 
la  the  sugar  best  productivity  throughout  tbs  territory.  The  use  of 
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relative  indaaces  la  baaed  on  the  100- point  acale  where  the  •Oder'" 
moist  oliaate  la  arbitrarily  taken  aa  oorresponding  to  100  points  v«««; 
aaa  of  temperatures  from  3000°  to  32*00°,  the  coefficient  of  moistening  K 
froa  2.0  to  3.0). 


Then  according  to  oar  computations ,  cliaatie  conditions  within  the 
agroollmatie  sonea  of  Veatern  Siberia  with  reference  to  the  anger  boot 
will  be  evaluated  in  ten*  of  the  above  pointe  aa  follows* 


Zone  I  <■  hO 
Zone  II  <<2*0 
Zone  HI  1*0 

Zone  IV  2*0-50 


Zone  V  55-60 
Zone  71  60 

Zone  VII  75-80 
Zone  VTH  70-75 


Zone  II  70 

Zone  Z  50-60 

Zone  H  <50 
Zone  XII  55-70 

Zone  HII  <50. 


In  order  to  distinguish  the  areas  most  profitable  far  sugar-beet 
growing  it  is  advisable  to  take  into  account  not  only  climatic  but  also 
soil  conditions.  This  can  be  achieved  by  plotting  on  §  soil  tap  data  on 
the  evaluation  of  the  c line tic  conditions  (Figure  3). 

Proceeding  froa  the  soil  requirements  of  the  sugar  beet  and  using 
a  tap  showing  a  relative  evaluation  of  soil-clinatic  conditions,  it  is 
easy  to  outline  within  the  territory  of  Western  Siberia  areas  where 
sugar-beet  growing  and  sugar  production  would  be  profitable.  For  example, 
principal  areas  where  sugar-beet  growing  is  possible  without  considerable 
additional  expanses  for  large-scale  agricultural  projects,  suoh  as  irriga¬ 
tion  and  others,  lie  in  the  forest  steppe  in  the  sons  of  leached  and 
podsolised  cbernosews  and  are  bounded  by  the  60-80  point  lsollne  describing 
the  relative  evaluation.  The  use  of  climatic  resources  of  other  areas 
would  involve  large  expenses  for  projects  to  improve  the  water  supply  or 
the  therude  conditions.  Bare  the  degree  of  the  profitability  of  sugar 
beets  would  be  determined  wholly  by  economic  conditions. 
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